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D FKDOOHQJH GXH WR WKH IDFW WKDW VXFKZDVWHZDWHU LV FRPPRQO\ KLJK LQ FKHPLFDO DQG RUJDQLF
FRQWHQW7KHSUHVHQWZRUNHYDOXDWHGDQP7L2FHUDPLFXOWUDILOWUDWLRQPHPEUDQHZLWKUHVSHFW
WR EHYHUDJH SURGXFWLRQ ZDVWHZDWHU 5HVXOWV VKRZ WKDW FHUWDLQ FRPELQDWLRQV RI FURVVIORZ
YHORFLWLHV &)9VDQG WUDQVPHPEUDQHSUHVVXUHV 703VSURYLGHGVLJQLILFDQW LPSURYHPHQWV LQ
SHUPHDWH IOX[ DQG FRQWDPLQDQW UHMHFWLRQ UDWHV 7KHVH LPSURYHPHQWV DUH DWWULEXWHG WR WKH
WXUEXOHQW IORZUHJLPHH[SHULHQFHGE\VXVSHQGHGSDUWLFOHVGXULQJXOWUDILOWUDWLRQ7KHPDMRULW\RI
WKHSDUWLFOHVSUHVHQWLQWKHZDVWHZDWHUDUHVZHSWDZD\IURPWKHPHPEUDQHVXUIDFHUHVXOWLQJLQ
UHGXFHG FRQFHQWUDWLRQ SRODUL]DWLRQ FDNH OD\HU UHVLVWDQFH DQG LPSURYHG SHUPHDWH IOX[
6LPLODUO\ WKH UHGXFWLRQ LQ SDUWLFOH GHSRVLWLRQ RQ WKHPHPEUDQH VXUIDFH DOVR UHGXFHV SDUWLFOH




ZLWKUHVSHFW WREHYHUDJHSURGXFWLRQZDVWHZDWHU 7KLVVSHFLILFPHPEUDQHZDVFKRVHQIRU WKH
IROORZLQJUHDVRQV)LUVWO\GLIIHUHQWFOHDQLQJFKHPLFDOVDQGGHWHUJHQWVDUHSUHVHQWLQWKHDFWXDO
ZDVWHZDWHU VWUHDPV DQG WKHUHIRUH D FHUDPLF PHPEUDQH LV PRUH VXLWDEOH WKDQ D SRO\PHULF
PHPEUDQHZLWK UHVSHFW WR FKHPLFDO VWDELOLW\ FRQVLGHUDWLRQV 6HFRQGO\ WKH DFWLYH OD\HU RI WKH
FKRVHQ FHUDPLFPHPEUDQH 7L2 LV D JRRG LQKLELWRU RI ELRILOP JURZWK DQG IRXOLQJ >@  7KLV
FKDUDFWHULVWLFRIWKHDFWLYHOD\HULVZHOOVXLWHGIRUZDVWHZDWHUFRQWDLQLQJDKLJKOHYHORIRUJDQLF
FRQWDPLQDWLRQ ± VXFK DV WKH EHYHUDJH SURGXFWLRQ ZDVWHZDWHU ZKLFK LV WKH VXEMHFW RI WKLV
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5HVXOWV IURP WKH H[SHULPHQWV VKRZ WKDW IOX[ LPSURYHPHQW GXULQJ XOWUDILOWUDWLRQ RI EHYHUDJH
SURGXFWLRQZDVWHZDWHULVGHSHQGHQWRQERWK&)9DQG703)LJVDWRF$WWKHORZHVW&)9
RI  P V WKH SHUPHDWH IOX[HV PHDVXUHG VKRZHG PLQRU LPSURYHPHQW ZKHQ 703 ZDV
LQFUHDVHG WR  DQG  N3D  $W KLJKHU 703V RI  DQG  N3D WKH SHUPHDWH IOX[HV
PHDVXUHG KDG KLJK LQLWLDO YDOXHV EXW VXEVHTXHQWO\ ZHQW GRZQ DQG UHDFKHG VWHDG\VWDWH
FRQGLWLRQVDIWHUDSSUR[LPDWHO\PLQXWHV7KHVWHDG\VWDWHIOX[HVPHDVXUHGIRUDOO703VDWD
&)9RIPVZHUHDOPRVW LGHQWLFDO WRHDFKRWKHU 2QWKHFRQWUDU\DWKLJKHU&)9VRI






WKH SDUWLFOHV KDYHD WHQGHQF\ WR DJJUHJDWH WKH ODUJHUPDVVHV IRUPHGDUH OLNHO\ WR EH VZHSW
DZD\IURPWKHPHPEUDQHVXUIDFHGXHWRKLJKHUK\GURG\QDPLFIRUFHV:KHQWKHPDMRULW\RIWKH
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7KHLQIOXHQFHVRI703DQG&)9RQWXUELGLW\DQG&2'UHMHFWLRQUDWHVDUHVKRZQLQ)LJVDDQG
E  )RU WXUELGLW\ D ELJ LQFUHDVH LQ UHMHFWLRQ UDWH ZDV REWDLQHG DW DOO &)9V ZKHQ 703 ZDV
LQFUHDVHGIURPWRN3D,QFUHDVLQJWKH703IXUWKHUWRN3D\LHOGHGDVOLJKWLQFUHDVH
LQ WXUELGLW\ UHMHFWLRQ UDWH DW DOO &)9V  0HDQZKLOH &2' UHMHFWLRQ UDWHV REWDLQHG DW DOO &)9V

















































$ MXGLFLRXV FRPELQDWLRQ RI &)9 DQG 703 KDV EHHQ VKRZQ WR EH FULWLFDO IRU WKH VXFFHVVIXO
DSSOLFDWLRQRIDQPFHUDPLFXOWUDILOWUDWLRQPHPEUDQH WREHYHUDJHSURGXFWLRQZDVWHZDWHU ,Q
JHQHUDODWKLJKHU&)9VRIDQGPVSHUPHDWHIOX[HVDQGFRQWDPLQDQWUHMHFWLRQUDWHV
VKRZ VLJQLILFDQW LPSURYHPHQWV ZKHQ 703 LV LQFUHDVHG WR  DQG  N3D  7KLV ILOWUDWLRQ
EHKDYLRXUFDQEHDWWULEXWHGWRWKHGHFUHDVHRISDUWLFOHGHSRVLWLRQRQWKHPHPEUDQHVXUIDFHGXH
WRWXUEXOHQWIORZ$WWKH&)9VPHQWLRQHGWKHPDMRULW\RIWKHSDUWLFOHVSUHVHQWLQWKHEHYHUDJH
SURGXFWLRQ ZDVWHZDWHU DUH VZHSW DZD\ IURP WKH PHPEUDQH VXUIDFH UHVXOWLQJ LQ ORZHU
FRQFHQWUDWLRQSRODUL]DWLRQFDNHOD\HUUHVLVWDQFHDQG LQFUHDVHGSHUPHDWHIOX[/LNHZLVHRQFH
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